Majority of studies concerning the gene expression of Listeria monocytogenes have been done on pure culture states. Our objective was to study L.monocytogenes in a co-cultured state and to understand if microbes in their natural state of existence are different in their expression than that of the purely cultured lab grown forms. For a long period discussions have been on the expression of prfA, (which is a virulence gene regulator) in a mammalian host and its role in causing the switch from a saprophytic to pathogenic form of L.monocytogenes. We, in this paper for the first time report the expression of prfA and other virulence genes by L.monocytogenes under different extracellular conditions, and also as a pure culture biofilms, that is different from the previous reports. We also report that the expression of prfA seems to vary considerably when co-cultured with Bacillus subtilis.
Virulence genes by L. monocytogenes life cycle and its environment.
prfA regulates the expression of virulence genes, namely
Internalin A & B (inl A & B), Listeriolysin O (LLO) and
Phospholipases (plcA & plcB) (12) , all of which facilitate the intracellular growth and spread of the bacterium within a mammalian host. prfA also induces the expression of a bile salt hydrolase (encoded by bsh) as well as a bile exclusion system, both of which contribute to bacterial survival in the intestine and attribute to the pertinacity of L. monocytogenes in the gall bladder (3) . Strains that lack a functional prfA are considered redundant in expressing virulence (4) . Mechanism of expression and regulation of prfA and its functional relevance to the transformation of the bacterium from saprophytic to pathogenic and virulent forms has also been studied extensively (5, 10, 13, 17, 19, 20) Apart from the life style dependant expression, prfA expression is also temperature dependant and an RNA thermo-sensor has been linked to the control of prfA (11) . As with most other bacterial species, L.monocytogenes will seldom exist as a monoculture species.
The gram-positive endospore forming Bacillus subtilis, is verywell characterized organism, ubiquitous in its occurrence in different environments (26) ; it is a known probiotic (10) and potent antibiotic producer (27) proven to be effective against many pathogens (19) . We present here the results of a pilot study towards understanding the expression dynamics of the virulence gene prfA of L.monocytogenes in the presence of B.subtilis in its natural extracellular environment in broth and in biofilms.
MATERIALS AND METHODS

Bacterial Strains and culture conditions
The strain J0161 of Listeria monocytogenes added to the objective of our study since its complete transcriptome was available and annotated at the Listeria monocytogenes database of the Broads Institute. Further, amongst the strains that were annotated and for which the transcriptome was available, strain 
Microarray studies
A pure culture of L.monocytogenes J 0161, was grown in two sets, in broth as well as biofilms using Trytone Soy Broth (TSB) as the medium for growth. In the first set, L.monocytogenes was grown as a single culture for 24hours at 37 0 C (Celsius), while in the second set, the strain was grown 
RNA Labelling, Amplification and Hybridization
Poly (A)-tails was added to the 3'-end of RNA by using Cy3 dye was incorporated into the newly synthesized strands.
cRNA obtained was cleaned up using Qiagen Rneasy columns.
Concentration and amount of dye incorporated was determined using Nanodrop. Samples that passed the QC for specific activity were taken for hybridization. 600ng of labeled RNA were hybridized on the array
Hybridization, Scanning and Data Analysis
Post amplification, the cRNA was subject to hybridization using the Gene Expression Hybridization kit (Part Number [Clustering algorithm measures the similarity (difference)
between genes or conditions].
Pathway Annotations
All the Pathway and Gene ontology function data for available strains of Listeria monocytogenes and the protein sequences for available pathway data were collected from Uniprot. Transcript sequences for Listeria monocytogenes J0161 were BLAST against the protein database. All the significant genes showing hits greater than 90% identity were selected for Pathway annotation.
Microarray data accession number
The Microarray data have been deposited and made available at the Gene Expression Omnibus database under the Virulence genes by L. monocytogenes accession number GSE27936 (www.ncbi.nlm.nih.gov/geo). Table 1) . 
RESULTS
Culture conditions and
Expression of other core virulence genes in Co-culture Broth
The up-regulation of prfA concomitantly up-regulated other core virulence genes known to be part of the regulon prfA. Those that were up-regulated in co-cultured broth were Internalin-A (LMOG_02646T0), Hemolysin-A (LMOG_00341T0) Internalin-B (LMOG_02645T0) and Phospholipase (LMOG_02173T0) (Fig. 3 , Table 2 ); of these, Internalin-A though was initially Downregulated was up-regulated over time (Fig. 3) while the remaining showed a similar pattern in expression However, other core virulence genes were not up-regulated in the co-cultured broth. (Fig. 4, Table 4 ). Hemolysin -A alone was up-regulated after 24hours of incubation of Biofilm. The expression of prf A in co-cultured biofilms was downregulated after 24hours, however since, we did not study its expression at the 4h and 12 hour stages, we could not identify if the expression pattern in co-cultured biofilms showed a trend similar to what we observed with the mono-culture biofilms of
